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I would like to take this opportunity, first of all, to express my sincere gratitude to Professors Tsutomu 
Kambe, Takashi Hikihara and the members of the Scientific Committee, International Scientific 
Committee and the Local Committee who planned and brought this conference project to fruition. My 
heart-felt appreciation also goes to Professor D. H. van Campen, a member of the Executive Congress 
Committee of the International Union of Theoretical and Applied Mechanics (IUTAM). 
It is my great honor and pleasure to be present at this Conference that has also been enthusiastically 
supported by all those gathered here today. I am almost at a loss for words to describe my emotions at 
having with us today Dr. David Ruelle, creator of the concept of "Strange Attractors", and Dr. James 
Yorke who coined the term "Chaos" and spread it throughout the entire world. 
My research activities began by noticing things intuitively. Theorizing, I believed, should come later. 
Rationalization would eventually produce a theory. Looking back, I consider my style of research a 
process of problem awareness followed by resolution. I was and remain convinced that the process of 
establishing a research project (documentation of problem awareness) itself constitutes research. The 
research shifts to work when the research plans are completed, to use a somewhat extreme expression. 
Unfortunately few people on either side of the ocean seem to realize this fact (although it is true that there 
is no way of evaluating merit in such a process). I believe that a country's willingness to properly evaluate 
and appreciate the process of research and work is a sure sign of its vitality and mental reserve. 
In my case, the problem awareness struck me when I encountered a "broken egg" phenomenon in 
analog computer output.  It was exactly fifty years and five days ago today when this happened, and it 
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gave me not only the problem configuration but also an answer [Brookhaven National Laboratory (BNL), 
Photography Division Negative No.1-380-90]. What should have followed was reasonable theorization. 
The broken egg, though, could never be represented in approximation by a simple closed curve. Neither 
could the strange movement of the stroboscopic point be discussed in terms of the rotation number 
defined by the underlying ordinary differential equation (ODE) on a torus. The "broken egg" phenomenon 
was at first an incomprehensible enigma. "What's going on?" was the question that haunted me for a long 
time. 
What motivated a slowpoke like me to eventually succeed in finding a solution is testament to the 
power of persistence. The most important thing in research, I believe, is to keep observing the facts with 
unwavering honesty. I pride myself in being a tough weed that can withstand criticism by means of strong 
conviction. The timing of my birth probably helped, too. That bit of luck aside, I was truly fortunate to 
have Prof. Chihiro Hayashi to introduce me to the field of nonlinear oscillations, Prof. Hiroshi Shibayama 
to teach me the basics of synchronization phenomena, Prof. Minoru Abe, who allowed me to use his hand-
made low-speed analog computer, Prof. Michiyoshi Kuwahara, who always had time to listen to and 
encourage me, and Prof. Chikasa Uenosono, who allowed me to join his research group. Without them, I 
would not be standing here today. The theorization process that should have followed my observations 
was a long and bitter struggle ––– only more so as the concept of chaos was little known beyond a few 
mathematicians. Much of it had been established, by Smale and others, following the work of Poincaré 
and Birkhoff. I would spend hours explaining the concept without being understood, eventually ending up 
with a feeling of defeat. Why so many brilliant scholars showed so little interest in such an exciting 
concept was a mystery to me.  Perhaps they did not know the thrill of true research at the time and are 
looking back with regret. Due to such a bitter experience, it has become my nature not to evaluate or 
critique unfamiliar research claims of other scholars (especially young ones), unless requested. This may 
seem like a lack of leadership. On the other hand it could be viewed as my way to ensure fairness ––– so 
that the principal does not take all the credit for others' effort. My experience has led me to believe that 
attributing the credit of any academic research is extremely difficult. 
I spent long hours configuring, dissolving and reforming the concept of what I called "randomly 
transitional oscillations or phenomena" in order to come up with a reasonable (although not completely 
satisfactory) theory. I read the papers by Profs. G. D. Birkhoff and P. A. Smith so many times I could 
even vaguely imagine what was written between the lines. These papers discussed the steady motions 
related to the transformations of conservative systems defined on a surface into itself (a closed orientable 
surface of arbitrary genus). The broken egg, however, appears on the plane, and moreover, the image of 
successive transformations defined by the dissipative ODE representing the broken egg system diverges to 
infinity in finite backward time. Such an ODE could not generate an area-preserving transformation. 
I had been timid about committing mistakes; that is, knowing the crucial difference between 
conservative and dissipative systems, I had hesitated to apply results based on conservative systems to 
explain phenomena observed in dissipative systems. 
A series of papers by Profs. G. D. Birkhoff and N. Levinson rescued me from this conundrum. Seeking 
the origin of Birkhoff's train of thought, we find strong influence from the great mathematician and 
philosopher of science, Henri Jules Poincaré (1854-1912). Poincaré was a man of keen insight and was 
already aware of the existence of doubly asymptotic points and the behavior that is now called chaos. As I 
do not read French well, I have depended on translations and descriptions of his great work, although I do 
possess copies of the French originals. I have long suspected that the theoretical origins of chaos were due 
to Poincaré, and so I paid my respects and offered my gratitude at his grave when I visited Paris. He 
probably had an image of the deterministic global structure of ODE solutions in his mind. 
I have been describing the global structure on a phase plane (as the solution of an ODE). The precious 
wisdom I gained from the past came from a series of research results on nonlinear oscillations from the 
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Soviet Union, especially an approach to demonstrating the existence theorem for ODE solutions, 
approximation methods and a concept of stability. These results were due to Profs. L. S. Pontryagin, A. M. 
Lyapunov, I. G. Malkin and others. Also, the school of A. A. Andronov in Gorky was very important: 
Andronov, Witt and Khaiken's "Theory of Oscillators" is a classic text, and A. A. Andronov and L. 
Pontryagin introduced the important concept of structural stability. These senior Soviet scholars led the 
field of nonlinear oscillation research up to the mid-twentieth century. Moreover, achievements of Profs. 
S. Lefschetz, V. V. Nemytskii and V. V. Stepanov were also noteworthy. 
Shortly before the rush of chaos research began, I left the field of nonlinear dynamics. For almost 20 
years I observed the battle field of chaos research from the sidelines, while teaching electric power 
systems engineering at Kyoto University as a successor to Prof. Chikasa Uenosono. From starting as a 
student to my retirement, I spent 45 years at the University here in Kyoto. 
After retiring from Kyoto University, I worked on education and research at Municipal Future 
University ––– Hakodate for seven years until I reached the age of seventy. Following my second 
retirement, I was fortunate enough to be invited to Prof. Shin'ichi Oishi's lab at the Faculty of Science and 
Engineering, Waseda University Graduate School, where a dream facility has been provided for me to 
spend time on my beloved research. There is an unwritten rule in Kyoto University's Dept. of Electrical 
and Electronics Engineering for emeritus professors, which is to never to set foot in the labs unless 
requested. I have been faithful to this wise regulation. The warm atmosphere at Waseda University, 
however, is akin to that of my old alma mater, and I feel very much at home at Waseda, thanks to the 
generous welcome extended by Prof. Oishi, the Dean of the Faculty of Science and Engineering. 
Some academics consider chaos research to have ended in 1991, but I think the field of nonlinear 
dynamics is still expanding, not only in unraveling mysterious phenomena but also in establishing their 
practical use. To my knowledge, there are many places in Europe, and United States where universities, 
colleges, institutes, and groups of individuals are doing chaos related work, including those attending this 
IUTAM symposium. Vigorous research is also going on in our country at organizations such as the 
Technical Committee on Nonlinear Problems at the Institute of Electronics, Information and 
Communications Engineers, and the Applied Chaos Sectional Meeting at the Japan Society for Industrial 
and Applied Mathematics, in addition to many universities and colleges; indeed there are too many to list 
them all. 
Not only in Japan but throughout the world, fields such as chaos, lying outside traditional paradigms, 
continue to be ignored, I suppose. However, a great deal of assistance came from scholars outside Japan. 
It began with Profs. David Ruelle and Francis Moon's visits to our lab in 1978, followed by an invitation 
to attend the 1979 Asilomar Conference (SIAM) organized by Prof. Philip Holmes. That marked my first 
overseas visit. When I thanked Phil-san whom I had met for the first time, he told me "You don't need to 
thank anyone because your achievements have brought you here." That was a wonderful culture shock, 
which still remains fresh in my mind. The week following Asilomar, I was invited to the Nonlinear 
Dynamics Conference organized by the New York Academy of Sciences. I understand that either Dr. J. 
Ford or Dr. D. Ruelle was responsible for that invitation ["New Approaches to Nonlinear Problems", 
edited by P. J. Holmes, 311-322, SIAM, Philadelphia, 1980; "Non-linear Dynamics" (Annals of the New 
York Academy of Sciences, 357, 422-434, 1980)]. 
It was Dr. Ruelle who named my attractor the "Japanese Attractor" and introduced it to the entire world 
[Les Attracteurs Etranges, La Recherche 11, 132-144 (1980), Strange attractors, The Mathematical 
Intelligencer 2, 126-137 (1980), Mathematics Calendar. Springer, Berlin (November 1981)]. In 1986 Drs. 
J. M. T. Thompson and H. B. Stewart called my discovery "Ueda's Chaotic Attractor" and included the 
contents of my Asilomar talk in the first chapter of their book, "Nonlinear Dynamics and Chaos" [Wiley, 
New York, 1986; enlarged 2nd edition, Wiley, New York, 2002]. In 1992, Profs. Ralph H. Abraham and 
H. Bruce Stewart planned and published my monograph entitled, "The Road to Chaos" [Aerial Press, 
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Santa Cruz, CA, 1992; 2nd ed. enlarged, Aerial Press, Santa Cruz, CA, 2001], while emphasizing that the 
title "The Road to... " should not be used lightly. Bruce-san also offered to store my original research 
materials at the Brookhaven National Laboratory, and in 1998 he held a three-day exhibit of my data, 
including those from Nov. 27, 1961 [Brookhaven Bulletin, Vol.42V.42, No.34, Sept. 2, 1998]. In 1991 
our laboratory was honored by a visit by Prof. Edward N. Lorenz, one day before he received the Kyoto 
Prize, and in 2003 Dr. James A. Yorke kindly arranged to invite me and my wife to the occasion of his 
Japan Award ceremony. 
I am afraid my reminiscence of 50 years of Chaos has gone on too long, but before closing, I would 
like to extend my best wishes for the further development of research in the fields of nonlinear sciences 
and fluid dynamics. Though the present situation for basic research does not seem favorable, I hope that 
young scholars will glean some encouragement from my message. Finally I would like to share with you 
Phil-san's words of wisdom which remain with me as my personal motto: "We are all small players in a 
much larger story, and that should be clearly acknowledged." 
Again, I would like to express my deepest gratitude to Profs. Kambe and Hikihara for planning and 
organizing this Conference. 
Thank you very much for your attention. 
Today is extremely memorable for me. 
Once again many thanks! 
Yoshisuke Ueda 
December 1, 2011, 
Kyoto University, Clock Tower Centennial Hall, Kyoto, JAPAN 
